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Abstract:
The Aerodynamic Technology Branch of the US Air Force Research Laboratory (AFRL) conducts 
and sponsors programs in basic and applied research as well as advanced technology 
development focused on S&T for both legacy and future USAF systems.  Much of the branch’s 
technology development is centered on the USAF’s rapid global mobility (RGM) mission, 
tactical and strategic airlift, and aerial refueling.  Since 2009 the branch has concentrated on 
energy eciency technologies for the RGM eet.  The status of these technology maturation 
programs for the legacy and future eets will be presented.
      Legacy Fleet: Mobility aircraft account for most of the jet fuel burned by the U.S. Air Force, and will do so for the foreseeable 
future, as today’s tankers and transports will remain in service for many years.  The US Air Force Research Laboratory (AFRL) has 
undertaken technology development programs to improve the fuel eciency of the mobility eet.  Presented rst will be AFRL 
programs to reduce the drag associated with the upswept fuselage aft body of C-130 and C-17 aircraft using devices called 
“nlets” and “microvanes”.  The devices were matured using CFD and/or wind tunnel testing and culminated in ight tests.
      The Pentagon’s Operational Energy Oce has funded AFRL to investigate technologies to reduce the fuel consumption of 
its existing aircraft, focusing on cost eective technologies, which provide a signicant return-on-investment, ideally within one 
planning cycle (6 years). The resulting program; Engineered Surfaces, Materials, and Coatings (ESMC) for Legacy Fleet Drag 
Reduction seeks to mature candidate technologies suitable for application to the outer mold line of legacy mobility aircraft, 
without modication to the aircraft structure or skin, in order to lower drag and improve performance through lower fuel 
burn.  Achieving this goal necessitates a systems approach requiring three elements; 1) a drag reduction technology, 2) a 
means for applying the technology to the aircraft surface, and 3) a protective coating to keep the drag reducing surface clean 
and functional.
      AFRL and DARPA have investigated the challenges and opportunities associated with ying aircraft in formation for 
aerodynamic benet.  Under the Surng Aircraft Vortices for Energy ($AVE) concept, aircraft are own at longitudinal 
separations of 3000-8000 feet at osets from the wake sucient to obtain signicant aerodynamic benet.  Initial ight test of 
the enhanced auto-pilot to accomplish this showed a savings of 5-10% fuel burn and obtained data on the eects on the 
airframe, engines, and aircrew for a representative transport aircraft, the C-17.
      Future Fleet: The AFRL, working with industry partners and in collaboration with NASA, has studied and matured more 
ecient and capable mobility aircraft technologies for the US Air Force as part of the Revolutionary Congurations for Energy 
Eciency program initiated in 2009.  This eort led to capstone experiments in 2015 and 2016 for a highly integrated Hybrid 
Wing Body (HWB) design utilizing Over Wing Nacelle mounting for engines. 
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